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(57)Abstract: 

PROBLEM TO BE SOLVED: To simply manufacture a lithium secondary battery with high reliability and 
high energy density by combining a charged state carbon negative electrode and a charged state positive 
electrode to constitute the battery. 

SOLUTION: Lithium thin films are stacked by vapor-depositing lithium, lithium alloy in a vacuum process on 
a carbon negative electrode, and the carbon negative electrode obtained is immersed in an electrolyte, then 
charged. This charged state carbon negative electrode is combined with a charged state positive electrode 
comprising an active material of a transition metal chalcogenide (V205, MoS2 or the like) to manufacture a 
lithium secondary battery. An electrolyte prepared by dissolving an electrolyte salt (CF3S03 Li or the like) 
in a nonaqueous solvent (propylene carbonate or the like) is used, and a separator made of glass, 
polyester or the like is used. The lithium secondary battery with high energy density and high reliability is 
obtained. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The lithium secondary battery characterized by considering as a cell combining the carbon negative electrode 
of the charge status, and the positive electrode of the charge status. 

[Claim 2] The lithium secondary battery with which a carbon negative electrode is characterized by carrying out the 
laminating of the lithium thin film to the carbon negative electrode of the electric discharge status in a lithium 
secondary battery according to claim 1 . 

[Claim 3] The lithium secondary battery with which the amount of lithiums which carries out a laminating to a carbon 
negative electrode is characterized by being a complement in a lithium secondary battery according to claim 1 or 2 at 
the full charge of a cell. 

[Claim 4] The lithium secondary battery characterized by being formed by pouring in the electrolytic solution after 
making a positive electrode and a negative electrode counter charge in a lithium secondary battery according to claim 2 
or 3 using what carried out the laminating of the lithium of a complement at the carbon negative electrode of the 
electric discharge status, and the positive electrode of the charge status. 

[Claim 5] The lithium secondary battery characterized by being the transition-metals chalcogen compound with which 
the positive active material does not contain the lithium in a lithium secondary battery according to claim 1, 2, 3, or 4. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention relates to a lithium secondary battery. 
[0002] 

[Description of the Prior Art] Progress of thin-shape[ small / of electronic equipment in recent years /, 
lightweight-izing, and ]-izing has a remarkable thing, and has especially turned from the desktop type 
small lightweight to the laptop type and the notebook type in OA field, in addition, the field of new 
small electronic equipment, such as an electronic notebook and an electronic still camera, also appears, 
and, in addition to the miniaturization of the further conventional hard disk and a floppy disk, 
development of the memory card which is small new memory media is also furthered Highly efficient- 
ization of high-energy density, the high voltage, high power, etc. is demanded also of the rechargeable 
battery supporting such power in the wave of thin-shape[ the miniaturization of such electronic 
equipment, lightweight-izing, and ]-izing. Development of a lithium secondary battery is quickly 
furthered as a high-energy density cell in such a request, and the rechargeable battery which used the 
carbon material especially for the negative electrode attracts attention as a rechargeable battery with 
high safety and reliability. Since a carbon electrode is in an electric discharge state unlike the 
conventional lithium electrode, generally the thing of the electric discharge state of LiCo02, LiNi02, 
and LiMn02 grade is used for a positive electrode (for example, JP,3-252065,A). However, since the 
first amount of electric discharge to the charge of a 1 cycle eye becomes small as for a carbon electrode, 
in charge of the 1 cycle eye of the lithium secondary battery using the carbon electrode, the energy more * 
than the amount of energy after a twocycle eye by which charge and discharge are carried out is charged 
in a positive electrode. Therefore, since the capacity balance of a positive electrode and a negative 
electrode will differ and it is necessary to mount either a positive electrode or a negative electrode 
superfluously, the energy density of a cell cannot be made not much high. In order to solve this problem, 
the positive electrode and carbon electrode of an electric discharge state are wound around JP,5- 
251 1 1 1, A and JP,5-24291 1,A in the shape of a spiral through separator, a lithium is short-circuited with 
a carbon electrode, and the method of making the capacity which runs short by the charge and discharge 
of the first carbon electrode charge to a carbon electrode is shown. However, since it is difficult to make 
the carbon electrode wound in the shape of a spiral charge uniformly, an overdischarge portion and an 
unreacted portion arise in a positive electrode, capacity falls and a cycle property also becomes short. 
The method of making the capacity which runs short by the charge and discharge of the first carbon 
electrode charge to a carbon electrode is shown by by processing a carbon material with a Lil solution to 
JP,5-258743,A. However, since corrosive high iodine is carried into a fuel cell subsystem, a problem is 
in safety. 
[0003] 

[Objects of the Invention] this invention solves the trouble of the above-mentioned conventional 
technology, and is to offer the lithium secondary battery of highly reliable high-energy density simple. 
[0004] 
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[Elements of the Invention] If this invention persons used the carbon electrode of a charge state for a 
negative electrode and a lithium secondary battery was produced using the positive electrode of a charge 
state, as a result of repeating examination wholeheartedly, since they pulled out the energy which a 
positive electrode and a negative electrode originally have, they found out that the lithium secondary 
battery which has a high energy density and high reliability could be offered, and resulted in this 
invention. That is, this invention relates to the lithium secondary battery characterized by considering as 
a cell combining the carbon negative electrode of a charge state, and the positive electrode of a charge 
state. As the charge method of the carbon negative electrode used for the lithium secondary battery of 
this invention Although the method of charging by electrolysis in the electrolytic solution, the method of 
making connect a lithium with a carbon negative electrode too hastily, and charging in the electrolytic 
solution, the method of charging by immersing a lithium in the after [ a laminating ] electrolytic solution 
at a carbon negative electrode, the method of producing the intercalation compound of carbon and a 
lithium for a lithium by laminating afterbaking to a carbon negative electrode, etc. can be illustrated The 
method of charging by being immersed in the after [ a laminating ] electrolytic solution can perform a 
lithium simple at the method and carbon negative electrode which are made to connect a lithium with a 
carbon negative electrode too hastily, and are charged in the electrolytic solution, and are desirable. The 
method of considering cell mounting charging by immersing a lithium in the after [ a laminating ] 
electrolytic solution at a carbon negative electrode, by the dry process, without causing a short circuit at 
the time of mounting A positive electrode, A negative electrode can be mounted to a cell container, the 
lithium which carried out the laminating by pouring in the electrolytic solution intercalates in a carbon 
negative electrode automatically, and since a negative electrode will be in a charge-and-discharge state, 
it is desirable. As for the amount of laminatings of the lithium to a carbon negative electrode, it is 
desirable to charge of a carbon electrode that it is a complement. Since the lithium more than required 
remains in charge as a superfluous lithium at a carbon-electrode top, it leads to it at generating of a 
dendrite, and it is not desirable. Although a lithium foil sticks, the laminating method of the lithium to a 
carbon negative electrode is united, although there is especially no limit, and vacuum processes, such as 
vacuum evaporationo of the application of the lithium of a melting state, lithium powder, and a lithium 
alloy, a lithium, and a lithium alloy and a spatter, thermal spraying, etc. can be illustrated, the ease of 
carrying out of control of the amount of laminatings to a vacuum process is desirable. 
[0005] As a negative-electrode material used for the cell of this invention, a graphite and other 
carbonaceous material are mixed and are used. Although the natural graphite of a graphite is desirable 
and the baking object of pitch coke, a synthetic macromolecule, and naturally-ocurring polymers is 
mentioned as a carbonaceous negative-electrode active material The insulation or semiconductor carbon 
body obtained in this invention by calcinating synthetic macromolecules, such as ** phenol and a 
polyimide, and naturally-ocurring polymers by 400-800-degree C reducing atmosphere, ** The 
conductive carbon body obtained by calcinating coal, a pitch, a synthetic macromolecule, or naturally- 
ocurring polymers by 800-1300-degree C reducing atmosphere, ** Although what is obtained by 
calcinating corks, a pitch, a synthetic macromolecule, and naturally-ocurring polymers under reducing 
atmosphere at the temperature of 2000 degrees C or more is used ** A carbon body is desirable, and 
especially, the carbon body and natural graphite which come to calcinate a mezzo-soprano phase pitch 
and corks under reducing atmosphere 2500 degrees C or more are excellent in potential flat nature, and 
have the desirable electrode characteristic. Although the natural graphite has the desirable property in 
potential flat nature or the current characteristic, it has the fault which decomposes the propylene 
carbonate which is the solvent of the general-purpose electrolytic solution conventionally used for the 
non-drainage system rechargeable battery. A negative electrode without decomposition of the 
electrolytic solution is producible, leaving the merit of the potential flat nature of a natural graphite, or a 
current characteristic by using the complex of a natural graphite and other carbon bodies as a negative 
electrode. Sheet-ization of a carbon body uses a wet paper-making method from a carbon body and a 
binder, or is produced by the applying method from the paint which mixed the suitable binder for a 
carbon material. As a binder, Teflon, polyethylene, a nitrile rubber, a polybutadiene, isobutylene 
isoprene rubber, polystyrene, styrene / butadiene rubber, a nitrocellulose, a cyanoethyl cellulose, a 
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polyacrylonitrile, the poly fluoride vinyl, a polyvinylidene fluoride, a polychloroprene, a polyvinyl 
pyridine, etc. are mentioned, and they are used independently, or by copolymerization etc., these 
strengthen electrolytic-solution-proof nature to mixture and a pan, and are used for them. An electrode 
can be manufactured by supporting this by methods, such as an application, adhesion, and sticking by 
pressure, to a charge collector if needed. 

[0006] The positive electrode used for the lithium secondary battery of this invention also needs to be in 
a charge state. Although the positive electrode used for the lithium secondary battery of this invention 
can also be changed into a charge state by electrolysis It is desirable that the active material itself uses 
the thing of a charge state preferably. For example, Mn02, Mn 203, Co02, Ni02 and Ti02, V205, 
V308, Cr203, Fe2(S04) 3, Fe2(Mo02) 3, Fe2(W02) 3, the metallic oxide of Fe02 grade, The 
transition-metals chalcogen compound which does not contain lithiums, such as metallic sulfide, such as 
TiS2, MoS2, and FeS, is desirable. By controlling the charge state of the above-mentioned negative 
electrode, it is also possible to compound conductive polymers, such as LiCo02 and LiNi02 of an 
electric discharge state, a lithium multiple oxide of LiMn02 grade, and the poly aniline, polypyrrole. 
[0007] The rechargeable battery of this invention consists of above-mentioned positive electrodes, 
negative electrodes, and electrolytic solutions fundamentally, and separator is used as occasion 
demands. As the electrolytic solution used for the rechargeable battery of this invention, what dissolved 
the electrolyte salt in the non-aqueous solvent is mentioned, as a non-aqueous solvent ~ a carbonate 
solvent (propylene carbonate and ethylene carbonate — ) Butylene carbonate, dimethyl carbonate, diethyl 
carbonate, an amide solvent (N-methyl formamide, N-ethyl formamide, and N.N-dimethylformamide --) 
N-methyl acetamide, N-ethyl acetamide, N-methyl PIROJIRINON, a lactone solvent (gamma-butyl 
lactone, gamma- valerolactone, and delta- valerolactone — ) alcoholic solvents (ethylene glycol --), such as 
the 3-methyl -1 and 3-oxazolidine-2-ON A propylene glycol, a glycerol, a methyl cellosolve, 1,2- 
butanediol, 1, 3-butanediol, 1, 4-butanediol, a diglycerol, Polyoxy alkylene glycol, a cyclohexane diol, a 
xylene glycol, etc., an ether solvent (a methylal, 1, 2-dimethoxyethane, 1, and 2-diethoxy ethane — ) 1- 
ethoxy-2-methoxyethane, the alkoxy polyalkylene ether, etc., A nitril solvent (a benzonitrile, an 
acetonitrile, 3-methoxy propionitrile, etc.), phosphoric acid and a phosphoric-ester solvent (an 
orthophosphoric acid, a metaphosphoric acid, a pyrophosphoric acid, and a polyphosphoric acid — ) 2- 
imidazolidinone (1, 3-dimethyl-2-imidazolidinone, etc.), such as a phosphorous acid and trimethyl 
phosphate Pyrrolidones, a sulfolane solvent (a sulfolane, tetramethylen sulfolane), A furan solvent (a 
tetrahydrofuran, 2-methyl tetrahydrofuran, 2, 5-dimethoxy tetrahydrofuran), a dioxolane, a dioxane, and 
independent or two or more sorts of mixed solvents of a dichloroethane can be used. They are carbonate, 
ether, and a furan solvent preferably [ among these ]. Although there will be especially no limit if used 
as a usual electrolyte as an electrolyte salt in this invention For example, LiBR4 (R is a phenyl group 
and an alkyl group), LiPF6, LiSbF6, LiAsF6, LiBF4, LiC104, CF3S03Li, 2(CF3S02) NLi, 3(CF3S02) 
CLi, C6F9S03Li, C8F17S03Li, LiTFPB, and LiAlCW grade can be illustrated. It is the electrolyte of 
sulfonic-acid system anions, such as CF3S03Li, 2(CF3S02) NLi, 3(CF3S02) CLi, C6F9S03Li, and 
C8F17S03Li, preferably. The nonwoven fabric or textile fabrics which is low resistance, and the thing 
excellent in solution maintenance nature is used, for example, is chosen from one or more sorts of 
quality of the materials, such as glass, polyester, Teflon, a PORIPIRO pyrene, and PTFE, to the ionic 
migration of an electrolytic solution as separator is mentioned. Moreover, these electrolytic solutions 
and separator can use together instead of them, and a solid electrolyte can be used. For example, by the 
inorganic system, metal halogenides, such as AgCl, AgBr, and Agl, Lil, RbAg 415, RbAg4I4CN, etc. 
are mentioned. Moreover, by the organic system, a polyethylene oxide, polypropylene oxide, a 
polyvinylidene fluoride, a polyacrylamide, etc. are made into a polymer matrix, and the solid polymer 
electrolyte which graft-ized ionic dissociation machines, such as complex which dissolved the 
aforementioned electrolyte salt into the polymer matrix or these gel bridge formation objects, a low- 
molecular- weight polyethylene oxide, and a crown ether, to the polymer principal chain, or the gel solid 
polymer electrolyte which made the amount polymer of macromolecules contain the aforementioned 
electrolytic solution is mentioned. Although especially the form of the lithium secondary battery of this 
invention is not limited, it can mount in the cell of various forms, such as coin, a sheet, a cylinder, and 
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gum. 

[0008] 

[Example] 

Id of examples, weighing capacity of the polyvinylidene fluoride of 15 weight sections was carried out 
to the carbon-material 100 weight section whose mean particle diameter is 10 micrometers by 3.336A, 
and 002 added N-methyl pyrrolidone, was mixed and made it the shape of a paste. This was applied to 
the 20-micrometer copper foil, it dried and the carbon electrode was created. Through the stainless steel 
wire gauze of 150 meshes, 150-micrometer lithium foil is stuck, a lithium is set by this carbon electrode, 
and it is 1M. It flooded with LiN (CF3S02)2/the ethylene carbonate solution on the 1st, and the carbon 
negative electrode was changed into the charge state. The crystalline V205 80 weight section, the 
graphite 12 weight section, and the polytetrafluoroethylene 8 weight section were kneaded, and the 
positive electrode was produced by pressing. The above-mentioned negative electrode and the positive 
electrode were pierced in a circle with a diameter of 16mm, and it stuck and united through the 
polypropylene nonwoven fabric, and included in the bolt / nut type cell. In the electrolytic solution, it is 
1M. LiN (CF3S02)2/the ethylene carbonate solution was used. In addition, each capacity of the positive 
electrode to a lithium electrode and a negative electrode used the thing of 5mAh(s). Charge and 
discharge were performed in 2.5V-3.7V by the 2mA charge and discharge current. A result is shown in 
Table 1. 

[0009] Except using for a negative electrode the carbon electrode which has not been changed into the 
charge state in example of comparison 1 example 1 , the bolt / nut type cell was produced like the 
example 1, and charge and discharge were performed. A result is shown in Table 1. 
[0010] In the example 1 of example of comparison 2 comparison, the LiCo02 80 weight section, the 
graphite 12 weight section, and the polytetrafluoroethylene 8 weight section were kneaded to the 
positive electrode, and the bolt / nut type cell was produced like the example 1 of comparison except 
using the electrode produced by pressing. In addition, the capacity of a positive electrode used the thing 
of 5mAh(s). Charge and discharge were performed in 2.5V-4.2V by the 2mA charge and discharge 
current. A result is shown in Table 1 . 
[Table 1] 
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[001 1] 2d of examples, weighing capacity of the polyvinylidene fluoride of 15 weight sections was 
carried out to the carbon-material 100 weight section whose mean particle diameter is 8 micrometers by 
3. 3 5 A, and 002 added N-methyl pyrrolidone, was mixed and made it the shape of a paste. This was 
applied to the 20-micrometer copper foil, it dried, the carbon electrode was created, and it pierced in 
diameter of 16mm. Charges required for the 1st charge of this carbon electrode are 6.7mAh(s), and the 
amounts of electric discharge are 5mAh(s). The laminating of the lithium was carried out to the carbon 
electrode with vacuum deposition. The weight of the lithium which manages the amount of vacuum 
evaporationo of a lithium with a weight, and is equivalent to 6.7mAh is 1.73mg. The positive electrode 
and the negative electrode were stuck and united with the positive electrode through the polypropylene 
nonwoven fabric using the same positive electrode as an example 1, and it included in the bolt / nut type 
cell. What dissolved LiBF4 in the solvent which mixed ethylene carbonate and propylene carbonate by 
2:1 volume ratios 1.5M was used for the electrolytic solution. The bolt / nut type cell was produced and 
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charge and discharge were performed in 2.5V-3.7V by the 2mA charge and discharge current after 
neglect on the 1st. What carried out the laminating of the charge required for the 1st charge of a carbon 
electrode as shown in Table 2 showed the best performance. 
[Table 2] 
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[0012] What mixed an example 3 poly aniline, crystalline V205, and N-methyl pyrrolidone at a rate of 
2:8:50 (weight ratio), and was distributed was applied on aluminum with a thickness of 20 micrometers, 
it dried at 80 degrees C, and the positive electrode was produced. Although the capacity of this positive 
electrode is 5mAh(s), since the poly aniline is in an electric discharge state, it is in about 85% of charge 
state as the whole positive electrode. In the example 2, the bolt / nut type cell was produced like the 
example 2 using the carbon negative electrode whose amount of lithium laminatings is 1.5mg, and 
charge and discharge were performed in 2.5V-3.7V by the 2mA charge and discharge current after 
neglect on the 1st. The service capacity after 100 cycles was 4.7mAh(s). 
[0013] 

[Effect] An energy density is high and a highly reliable lithium secondary battery can be offered. 



[Translation done.] 
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TECHNICAL FIELD 

[Field of the Invention] this invention relates to a lithium secondary battery. 
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PRIOR ART 



[Description of the Prior Art] Progress of thin-shape[ small / of electronic equipment in recent years /, 
lightweight-izing, and ]-izing has a remarkable thing, and has especially turned from the desktop type 
small lightweight to the laptop type and the notebook type in OA field, in addition, the field of new 
small electronic equipment, such as an electronic notebook and an electronic still camera, also appears, 
and, in addition to the miniaturization of the further conventional hard disk and a floppy disk, 
development of the memory card which is small new memory media is also furthered Highly efficient- 
ization of high-energy density, the high voltage, high power, etc. is demanded also of the rechargeable 
battery supporting such power in the wave of thin-shape[ the miniaturization of such electronic 
equipment, lightweight-izing, and ]-izing. Development of a lithium secondary battery is quickly 
furthered as a high-energy density cell in such a request, and the rechargeable battery which used the 
carbon material especially for the negative electrode attracts attention as a rechargeable battery with 
high safety and reliability. Since a carbon electrode is in an electric discharge state unlike the 
conventional lithium electrode, generally the thing of the electric discharge state of LiCo02, LiNi02, 
and LiMn02 grade is used for a positive electrode (for example, JP,3-252065,A). However, since the 
first amount of electric discharge to the charge of a 1 cycle eye becomes small as for a carbon electrode, 
in charge of the 1 cycle eye of the lithium secondary battery using the carbon electrode, the energy more 
than the amount of energy after a twocycle eye by which charge and discharge are carried out is charged 
in a positive electrode. Therefore, since the capacity balance of a positive electrode and a negative 
electrode will differ and it is necessary to mount either a positive electrode or a negative electrode 
superfluously, the energy density of a cell cannot be made not much high. In order to solve this problem, 
the positive electrode and carbon electrode of an electric discharge state are wound around JP,5- 
251 1 1 1, A and JP,5 -24291 1,A in the shape of a spiral through separator, a lithium is short-circuited with 
a carbon electrode, and the method of making the capacity which runs short by the charge and discharge 
of the first carbon electrode charge to a carbon electrode is shown. However, since it is difficult to make 
the carbon electrode wound in the shape of a spiral charge uniformly, an overdischarge portion and an 
unreacted portion arise in a positive electrode, capacity falls and a cycle property also becomes short. 
The method of making the capacity which runs short by the charge and discharge of the first carbon 
electrode charge to a carbon electrode is shown by by processing a carbon material with a Lil solution to 
JP,5-258743,A. However, since corrosive high iodine is carried into a fuel cell subsystem, a problem is 
in safety. 
[0003] 

[Objects of the Invention] this invention solves the trouble of the above-mentioned conventional 
technology, and is to offer the lithium secondary battery of highly reliable high-energy density simple. 
[0004] 

[Elements of the Invention] If this invention persons used the carbon electrode of a charge state for a 
negative electrode and a lithium secondary battery was produced using the positive electrode of a charge 
state, as a result of repeating examination wholeheartedly, since they pulled out the energy which a 
positive electrode and a negative electrode originally have, they found out that the lithium secondary 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



5/7/2003 



Page 2 of 3 



battery which has a high energy density and high reliability could be offered, and resulted in this 
invention. That is, this invention relates to the lithium secondary battery characterized by considering as 
a cell combining the carbon negative electrode of a charge state, and the positive electrode of a charge 
state. As the charge method of the carbon negative electrode used for the lithium secondary battery of 
this invention Although the method of charging by electrolysis in the electrolytic solution, the method of 
making connect a lithium with a carbon negative electrode too hastily, and charging in the electrolytic 
solution, the method of charging by immersing a lithium in the after [ a laminating ] electrolytic solution 
at a carbon negative electrode, the method of producing the intercalation compound of carbon and a 
lithium for a lithium by laminating afterbaking to a carbon negative electrode, etc. can be illustrated The 
method of charging by being immersed in the after [ a laminating ] electrolytic solution can perform a 
lithium simple at the method and carbon negative electrode which are made to connect a lithium with a 
carbon negative electrode too hastily, and are charged in the electrolytic solution, and are desirable. The 
method of considering cell mounting charging by immersing a lithium in the after [ a laminating ] 
electrolytic solution at a carbon negative electrode, by the dry process, without causing a short circuit at 
the time of mounting A positive electrode, A negative electrode can be mounted to a cell container, the 
lithium which carried out the laminating by pouring in the electrolytic solution intercalates in a carbon 
negative electrode automatically, and since a negative electrode will be in a charge-and-discharge state, 
it is desirable. As for the amount of laminatings of the lithium to a carbon negative electrode, it is 
desirable to charge of a carbon electrode that it is a complement. Since the lithium more than required 
remains in charge as a superfluous lithium at a carbon-electrode top, it leads to it at generating of a 
dendrite, and it is not desirable. Although a lithium foil sticks, the laminating method of the lithium to a 
carbon negative electrode is united, although there is especially no limit, and vacuum processes, such as 
vacuum evaporationo of the application of the lithium of a melting state, lithium powder, and a lithium 
alloy, a lithium, and a lithium alloy and a spatter, thermal spraying, etc. can be illustrated, the ease of 
carrying out of control of the amount of laminatings to a vacuum process is desirable. 
[0005] As a negative-electrode material used for the cell of this invention, a graphite and other 
carbonaceous material are mixed and are used. Although the natural graphite of a graphite is desirable 
and the baking object of pitch coke, a synthetic macromolecule, and naturally-ocurring polymers is 
mentioned as a carbonaceous negative-electrode active material The insulation or semiconductor carbon 
body obtained in this invention by calcinating synthetic macromolecules, such as ** phenol and a 
polyimide, and naturally-ocurring polymers by 400-800-degree C reducing atmosphere, ** The 
conductive carbon body obtained by calcinating coal, a pitch, a synthetic macromolecule, or naturally- 
ocurring polymers by 800-1300-degree C reducing atmosphere, ** Although what is obtained by 
calcinating corks, a pitch, a synthetic macromolecule, and naturally-ocurring polymers under reducing 
atmosphere at the temperature of 2000 degrees C or more is used ** A carbon body is desirable, and 
especially, the carbon body and natural graphite which come to calcinate a mezzo-soprano phase pitch 
and corks under reducing atmosphere 2500 degrees C or more are excellent in potential flat nature, and 
have the desirable electrode characteristic. Although the natural graphite has the desirable property in 
potential flat nature or the current characteristic, it has the fault which decomposes the propylene 
carbonate which is the solvent of the general-purpose electrolytic solution conventionally used for the 
non-drainage system rechargeable battery. A negative electrode without decomposition of the 
electrolytic solution is producible, leaving the merit of the potential flat nature of a natural graphite, or a 
current characteristic by using the complex of a natural graphite and other carbon bodies as a negative 
electrode. Sheet-ization of a carbon body uses a wet paper-making method from a carbon body and a 
binder, or is produced by the applying method from the paint which mixed the suitable binder for a 
carbon material. As a binder, Teflon, polyethylene, a nitrile rubber, a polybutadiene, isobutylene 
isoprene rubber, polystyrene, styrene / butadiene rubber, a nitrocellulose, a cyanoethyl cellulose, a 
polyacrylonitrile, the poly fluoride vinyl, a poly vinylidene fluoride, a polychloroprene, a polyvinyl 
pyridine, etc. are mentioned, and they are used independently, or by copolymerization etc., these 
strengthen electrolytic-solution-proof nature to mixture and a pan, and are used for them. An electrode 
can be manufactured by supporting this by methods, such as an application, adhesion, and sticking by 
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pressure, to a charge collector if needed. 

[0006] The positive electrode used for the lithium secondary battery of this invention also needs to be in 
a charge state. Although the positive electrode used for the lithium secondary battery of this invention 
can also be changed into a charge state by electrolysis It is desirable that the active material itself uses 
the thing of a charge state preferably. For example, Mn02, Mn 203, Co02, Ni02 and Ti02, V205, 
V308, Cr203, Fe2(S04) 3, Fe2(Mo02) 3, Fe2(W02) 3, the metallic oxide of Fe02 grade, The 
transition-metals chalcogen compound which does not contain lithiums, such as metallic sulfide, such as 
TiS2, MoS2, and FeS, is desirable. By controlling the charge state of the above-mentioned negative 
electrode, it is also possible to compound conductive polymers, such as LiCo02 and LiNi02 of an 
electric discharge state, a lithium multiple oxide of LiMn02 grade, and the poly aniline, polypyrrole. 
[0007] The rechargeable battery of this invention consists of above-mentioned positive electrodes, 
negative electrodes, and electrolytic solutions fundamentally, and separator is used as occasion 
demands. As the electrolytic solution used for the rechargeable battery of this invention, what dissolved 
the electrolyte salt in the non-aqueous solvent is mentioned, as a non-aqueous solvent — a carbonate 
solvent (propylene carbonate and ethylene carbonate ») Butylene carbonate, dimethyl carbonate, diethyl 
carbonate, an amide solvent (N-methyl formamide, N-ethyl formamide, and N.N-dimethylformamide — ) 
N-methyl acetamide, N-ethyl acetamide, N-methyl PIROJIRINON, a lactone solvent (gamma-butyl 
lactone, gamma-valerolactone, and delta-valerolactone — ) alcoholic solvents (ethylene glycol -), such as 
the 3-methyl -1 and 3-oxazolidine-2-ON A propylene glycol, a glycerol, a methyl cellosolve, 1, 2- 
butanediol, 1, 3-butanediol, 1, 4-butanediol, a diglycerol, Polyoxy alkylene glycol, a cyclohexane diol, a 
xylene glycol, etc., an ether solvent (a methylal, 1, 2-dimethoxyethane, 1, and 2-diethoxy ethane --) 1- 
ethoxy-2-methoxyethane, the alkoxy polyalkylene ether, etc., A nitril solvent (a benzonitrile, an 
acetonitrile, 3-methoxy propionitrile, etc.), phosphoric acid and a phosphoric-ester solvent (an 
orthophosphoric acid, a metaphosphoric acid, a pyrophosphoric acid, and a polyphosphoric acid --) 2- 
imidazolidinone (1, 3-dimethyl-2-imidazolidinone, etc.), such as a phosphorous acid and trimethyl 
phosphate Pyrrolidones, a sulfolane solvent (a sulfolane, tetramethylen sulfolane), A furan solvent (a 
tetrahydrofuran, 2-methyl tetrahydrofuran, 2, 5-dimethoxy tetrahydrofuran), a dioxolane, a dioxane, and 
independent or two or more sorts of mixed solvents of a dichloroethane can be used. They are carbonate, 
ether, and a furan solvent preferably [ among these ]. Although there will be especially no limit if used 
as a usual electrolyte as an electrolyte salt in this invention For example, LiBR4 (R is a phenyl group 
and an alkyl group), LiPF6, LiSbF6, LiAsF6, LiBF4, LiC104, CF3S03Li, 2(CF3S02) NLi, 3(CF3S02) 
CLi, C6F9S03Li, C8F17S03Li, LiTFPB, and LiAlC14 grade can be illustrated. It is the electrolyte of 
sulfonic-acid system anions, such as CF3S03Li, 2(CF3S02) NLi, 3(CF3S02) CLi, C6F9S03Li, and 
C8F17S03Li, preferably. The nonwoven fabric or textile fabrics which is low resistance, and the thing 
excellent in solution maintenance nature is used, for example, is chosen from one or more sorts of 
quality of the materials, such as glass, polyester, Teflon, a PORIPIRO pyrene, and PTFE, to the ionic 
migration of an electrolytic solution as separator is mentioned. Moreover, these electrolytic solutions 
and separator can use together instead of them, and a solid electrolyte can be used. For example, by the 
inorganic system, metal halogenides, such as AgCl, AgBr, and Agl, Lil, RbAg 415, RbAg4I4CN, etc. 
are mentioned. Moreover, by the organic system, a polyethylene oxide, polypropylene oxide, a 
polyvinylidene fluoride, a polyacrylamide, etc. are made into a polymer matrix, and the solid polymer 
electrolyte which graft-ized ionic dissociation machines, such as complex which dissolved the 
aforementioned electrolyte salt into the polymer matrix or these gel bridge formation objects, a low- 
molecular-weight polyethylene oxide, and a crown ether, to the polymer principal chain, or the gel solid 
polymer electrolyte which made the amount polymer of macromolecules contain the aforementioned 
electrolytic solution is mentioned. Although especially the form of the lithium secondary battery of this 
invention is not limited, it can mount in the cell of various forms, such as coin, a sheet, a cylinder, and 
gum. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



EFFECT OF THE INVENTION 



[Effect] An energy density is high and a highly reliable lithium secondary battery can be offered. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



EXAMPLE 



[Example] 

Id of examples, weighing capacity of the polyvinylidene fluoride of 15 weight sections was carried out 
to the carbon-material 100 weight section whose mean particle diameter is 10 micrometers by 3.3 3 6 A, 
and 002 added N-methyl pyrrolidone, was mixed and made it the shape of a paste. This was applied to 
the 20-micrometer copper foil, it dried and the carbon electrode was created. Through the stainless steel 
wire gauze of 150 meshes, 1 50-micrometer lithium foil is stuck, a lithium is set by this carbon electrode, 
and it is 1M. It flooded with LiN (CF3S02)2/the ethylene carbonate solution on the 1st, and the carbon 
negative electrode was changed into the charge state. The crystalline V205 80 weight section, the 
graphite 12 weight section, and the polytetrafluoroethylene 8 weight section were kneaded, and the 
positive electrode was produced by pressing. The above-mentioned negative electrode and the positive 
electrode were pierced in a circle with a diameter of 16mm, and it stuck and united through the 
polypropylene nonwoven fabric, and included in the bolt / nut type cell. In the electrolytic solution, it is 
1M. LiN (CF3S02)2/the ethylene carbonate solution was used. In addition, each capacity of the positive 
electrode to a lithium electrode and a negative electrode used the thing of 5mAh(s). Charge and 
discharge were performed in 2.5V-3.7V by the 2mA charge and discharge current. A result is shown in 
Table 1. 

[0009] Except using for a negative electrode the carbon electrode which has not been changed into the 
charge state in example of comparison 1 example 1, the bolt / nut type cell was produced like the 
example 1, and charge and discharge were performed. A result is shown in Table 1. 
[0010] In the example 1 of example of comparison 2 comparison, the LiCo02 80 weight section, the 
graphite 12 weight section, and the polytetrafluoroethylene 8 weight section were kneaded to the 
positive electrode, and the bolt / nut type cell was produced like the example 1 of comparison except 
using the electrode produced by pressing. In addition, the capacity of a positive electrode used the thing 
of 5mAh(s). Charge and discharge were performed in 2.5V-4.2V by the 2mA charge and discharge 
current. A result is shown in Table 1 . 
[Table 1] 
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[001 1] 2d of examples, weighing capacity of the polyvinylidene fluoride of 15 weight sections was 
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carried out to the carbon-material 100 weight section whose mean particle diameter is 8 micrometers by 
3. 3 5 A, and 002 added N-methyl pyrrolidone, was mixed and made it the shape of a paste. This was 
applied to the 20-micrometer copper foil, it dried, the carbon electrode was created, and it pierced in 
diameter of 16mm. Charges required for the 1st charge of this carbon electrode are 6.7mAh(s), and the 
amounts of electric discharge are 5mAh(s). The laminating of the lithium was carried out to the carbon 
electrode with vacuum deposition. The weight of the lithium which manages the amount of vacuum 
evaporationo of a lithium with a weight, and is equivalent to 6.7mAh is 1.73mg. The positive electrode 
and the negative electrode were stuck and united with the positive electrode through the polypropylene 
nonwoven fabric using the same positive electrode as an example 1, and it included in the bolt / nut type 
cell. What dissolved LiBF4 in the solvent which mixed ethylene carbonate and propylene carbonate by 
2:1 volume ratios 1.5M was used for the electrolytic solution. The bolt / nut type cell was produced and 
charge and discharge were performed in 2.5V-3.7V by the 2mA charge and discharge current after 
neglect on the 1st. What carried out the laminating of the charge required for the 1st charge of a carbon 
electrode as shown in Table 2 showed the best performance. 
[Table 2] 







1. 5 mg 

1. 73mg 
2 mg 

2. 5 mg 


3. 5mAh 

4. 6mAh 
2. 5mAh 

0 mAh (x>F^H£<fc*®fc) 



[0012] What mixed an example 3 poly aniline, crystalline V205, and N-methyl pyrrolidone at a rate of 
2:8:50 (weight ratio), and was distributed was applied on aluminum with a thickness of 20 micrometers, 
it dried at 80 degrees C, and the positive electrode was produced. Although the capacity of this positive 
electrode is 5mAh(s), since the poly aniline is in an electric discharge state, it is in about 85% of charge 
state as the whole positive electrode. In the example 2, the bolt / nut type cell was produced like the 
example 2 using the carbon negative electrode whose amount of lithium laminatings is 1.5mg, and 
charge and discharge were performed in 2.5V-3.7V by the 2mA charge and discharge current after 
neglect on the 1st. The service capacity after 100 cycles was 4.7mAh(s). 
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h\ *Ky ^te^ur^ ^yr^yyur? K*«r#y-e~ ^sy^^iu mriso® 

^HttSfcSCaWkftSo *^©y^^^r^mMiro^fl|fi#{c:pg^-r?,'bcDT'(i 
fcv\JJ % =^r^ v^-K RE #AfS*®|l©tll:ilt5;Wif^ 0 



mmm 



HJfe^Jl doo2^3. 3 3 6D"C3p*&ffiffi*5 1 Onm<D^TOl 0 OllSCl 5MM<D 
^>7i>«£l 5 0^7'>a^fy^iHLTl 5 0 pmyf^AS^SiOfoWl 

MLiN (CF3SO2) 2/if^y^-^-h»i Bft9IL-CjK9lfAlitr%<^tt 
KlLfc. jgfitSfeV 2 06 8 0 SftoP t 7 4 h 1 2 JillpfRi: J^!lf h7 ^/U^d:^^ U 

fy&/vt£ a MtttCttlM L iN (CF3SO2) hfcjS&ffll^fco 
ft*5 y ^^WffitCJt-f SiEffifc AffiO^ittl^i* tlfe 5 mA h ©^©SrffllVfco 2 mA 
©3fcJWt««E-e 2 . 5V~3. 7Vrof5fflt?^m^fT^ofCo 1 tC^-f 0 

[0009] Jt««lltl6«l^c^v^r*«tttBllK:urv^*v^«*«B«:Alifcfflv>5« 

1 {c^-r 0 

[0010] Jfctfcfll 2 ifctSE^J 1 fcfcVTEffifcl L iCoG 80 fi*£|$ ^777^ H2 
fifigPi^yx F7 7;^nxf i/y8iiSMlU toJBEfijc^te«fc?>f1s«LfcM& 

5mAhOt©S;iV^. 2mA07t^®®^T'2. 5V~4. 2 V <DffimX*ft1&m.Zft 





ft m g ft 




mm\ 


mm 2 


2 


4. 8mAh 


0. 5mAh 


4. ImAh 


1 0 


4. 7mAh 


0. 2mAh 


4. OmAh 


5 0 


4. 7mAh 


0 mAh 


4. OmAh 



[001 1 ] HJfctfiJ 2 doo2 3iS 3 . 3 5 □ 8pm(Z)j^f,ffi- 100 1 5 

h^Lfc r^^2 OpmO^^/Ufc^fijU ^ LT^I! *H£fNc U ffH 1 6 m 

ti[i5mAhffc5„ ^SUfcK^^fcJ; *) y f5/A^i|Lt Pf^Wlf 
*(ifi*(cj; 5fiL, 6. 7mAh(:ft3f5 y ^AcDfilJii . 73m g -efc5 0 

#-#^-h£2: lft:»lt-e^Lfc^lCL i B F£ 1 . 5 M$Sr#? LfcfcOD^rfflV^fCo 
tf/Uh/i->y h§H?^£f^LT 1 0»g«, 2 m A 2 . 5V~3. 7V 

[*2] 





1 ooiM^&a>ft€$fi 


1 . 5 mg 

1. 7 3mg 
2 mg 

2. 5 mg 


3. 5mAh 

4. 6mAh 
2. 5mAh 

0 mAh (x>F^hfcJ:£S&) 



[0 0 12] HJ&#ij3#y T=y ^<tM^ttV20 5 iN-^^t 0 D y R^£2 : 8 : 5 0 
(fi*Jt) ©W-g-TjS^, 2 0pm<DT/U5±(C^TU 8 0Dt« 

stub, jEm±fct Lxms 5%<Ditmvii&x'hz> 0 mMm2ic&\,^xv^<yj±mmmtf 
i . 5 m g (Dmm^m^m^xmmm 2 1 mm^ lt^vw h/-?- v nt/^ffgit 1 



2mA0^1t«-C2. 5V~3. 7 V©ttffl-e3te»«SrtT^ofe 0 100 



